FormulatingPlastisolswith

VALTRIS -
Non-Phthalate Alternatives




Phthalate

vs. Noiphthalate

Phthalates are everywherave will never rid ourselves of phthalates, so why are produce
moving from Phthalate to Nephthalate plasticizers?

1. Consumer Perception
2. Regulations

3. Perceived Environmental Benefi
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What are the norphthalate alternatives?

General Purpose plasticizers DOTP (Dioctyl Terephthalate)and DINCH (diisoronyl 1
Cyclohexane dicarboxylic acid ester) are the-pbthalates standards used.

DINCH

We will focus on NoiPhthalate fast fusers.




What are the fast fusing, nephthalate alternatives?

A Santicizer® Platinum®00
A Benzoates

A Sulfonamides

A Bio-based

A Adipates

A Citrates

A Terephthalates




What are the fast fusing, nephthalate alternatives?

We will focus on 4 main nephthalates

1. Santicizer® PlatinumE00
a) Superior plasticizing efficiency
b) Compatible with many polymers
c) Excellent Permanence

2. Benzoates
a) Good performance
b) Highsolvator

3. Sulfonamides
a) Good gelling behavior
b) Compatible with many polymers

4. Biobased
a) Epoxidizedatty acid esters
b) Sustainable
c) LowVOC
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How do you choose what plasticizer is best for your use’

A Processability
A Permanence
A Compatibility
A Efficiency

A Value in Use

To help you make the correct decision we completed the following comparative testing.




Formulation used:

Quantity (phr)

Raw material initial

Homopolymer resin 100
DOTP 50
Fast Fusing Plasticizer 15
Therm-Chek®120LOHF 2




ProcessabilityStorage/Viscosity stabilityinitial and 24 hr.

Viscosity Profile

Worse 6000

5000 5256

4000 82

3000 3505

2000 | =

1000 I I
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Better Platinum P-1400 DPGDB 50/50 Sulfonamide Biobased

DPGDB/DEGDB

M Initial w24 hrs
Note: TA Rheometer 20 1/s, Valtris TestcPS)  (cps)
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ProcessabilityStorage/Viscosity stabilityinitial and 24 hr.

Viscosity Profile

Worse 10000 151347 164690 119824 253779 12401 14137
9000
8000
7000
6000
5000
4000 3403
3000 2575
2000 I' 1075 1215
1000 -
: -
Better Platinum P-1400 DPGDB 50/50 Sulfonamide Biobased
DPGDB/DEGDB

M Initial w24 hrs
Note: TA Rheometer 20 1/s, Valtris Test (CPS)  (Cps)
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High Temperature Heat StabiliiyMathis, 208C, 10 mm/1 min

Platinum P1400

DPGDB

50/50
DPGDB/DEGD

Sulfonamide

Biobased
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Low Temperature Heat Stability70AC for 4 weeks.
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Low Temperature Heat Stability70AC for 4 weeks.

Worse

b Valuec Low Temp Heat Stability

16
14
12

AR OMN MO

b - initial b - 4 days b - 7 days b - 14 days b - 21 days b - 28 days
e Platinum P-1400====DPGDB===50/50 DPGDB/DEGD8==Sulfonamide ===Biobased
Better

VALTRIS

SPECIALTY CHEMICALS



Permanence: Water SensitivifASTM E1239

Worse )
% Water Absorption
3.0000 2.83
2.5000 240 524
2.07
2.0000 |
1.53 |

1.5000

1.0000

0.5000

0.0000

Platinum P-1400 DPGDB 50/50 Sulfonamide Biobased

Better DPGDB/DEGDB

Platinum P1400 lowest percentage for water sensitivity
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Permanence: Volatilitg Activated Carbon Methoqd ASTM BE1203

Worse Carbon Volatility
30.00
25.00 24.34 24.80
20.00 18.48 18.41
14.97
15.00
10.00
6.52
4. 59 4 84
5.00 i
Better 0.00 | —
Platinum P-1400 DPGDB 50/50 Sulfonamide Biobased
DPGDB/DEGDB

M1 day 6 days
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Compatibility: Loop ExudatiagpnASTM EB291

Sample description Compatability - Loop testing
4 hrs 1 day 7 days Undertension
Platinum P-1400 0 0 0
DPGDB 0 0 0 [
50/50 DPGDB/DEGDB 0 0 0 P
sulfonamide 0 0 0 4 ™
Biobased 0 0 0

Under compressi
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Compatibility: SPEW Exudation (Valtris test)

Sample description SPEW testing (Exudation)
14 days 21 days
Platinum P-1400 none none none none
DPGDB none none none none
50/50 DPGDE/DEGDE none none none slight
Sulfonamide none none none none
Biobased none none Sample turned white | Sample turned white
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Efficiency: )
Fusion Characteristics: Brabender, 90 rpAt; femp/per minute.

Fusion
Time (S)
2000
Benefits for low time and

1500 temperature for fusion are

. cost and process related.
500
0 Fusion
Platinum P- DPGDB 50/50 Sulfonamide  Biobased DOTP
1400 DPGDB/DEGDB Temp (C)
155
150
145
All are fast fusers. 140
135
130
125
120
115
Platinum P-1400 DPGDB 50/50 Sulfonamide Blobased DOTP

DPGDB/DEGDB VA LTRIS
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